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Objective: The safety, benefits, and usefulness of laparoscopic sur-
gery have been previously demonstrated. The robot represents the next
step in the use of minimally invasive techniques in surgery. Our clinical
experience with robot-assisted aortoiliac reconstruction for occlusive
diseases, aneurysms, and hybrid procedures performed using the da Vinci
system is described.
Methods: Between November 2005 and December 2009, we per-
formed 160 robot-assisted laparoscopic aortoiliac procedures: 138 patients
were prospectively evaluated for occlusive disease, 17 for abdominal aortic
aneurysm, 2 for a common iliac artery aneurysm, 1 for a splenic artery
aneurysm, and 2 for hybrid procedures. A combination of conventional
laparoscopic surgery and robotic surgery was used. The robotic system was
applied to construct the vascular anastomosis, for the thromboendarterec-
tomy, for the aortoiliac reconstruction with the patch closure, for dissection
of the splenic artery, and for the posterior peritoneal suture.
Results: We successfully completed 155 cases (97%) robotically. One
surgery was discontinued during laparoscopy due to heavy aortic calcifica-
tion, and conversion was necessary in four patients (2.5%). The 30-day
survival rate was 100%, and nonlethal postoperative complications were
observed in only four patients (2.5%; Fig).
Conclusions: Clinical experience shows robot-assisted laparoscopic
surgery is a feasible technique for aortoiliac vascular and hybrid procedures.
The da Vinci robotic system facilitated the creation of the aortic anastomosis
and shortened aortic clamping time compared with purely laparoscopic
techniques. Robotic surgery enhances success percentages in vascular sur-
gery and can provide valuable assistance in hybrid procedures.
Delayed Conversions After Endovascular Abdominal Aortic Aneurysm
Repair
James G. Chambers IV, MD, Shardul B. Nagre, MBBS, Mark A. Patterson,
Fig.MD, Steve M. Taylor, MD, Marc A. Passman, MD, and William D. Jordan Jr,
MD, University of Alabama at Birmingham, Birmingham, Ala, USA
1068Objective: Despite secondary intervention after endovascular ab-
dominal aneurysm repair (EVAR), explant of the endograft (conversion)
is sometimes necessary. A single-center patient registry was reviewed for
patient outcomes associated with delayed conversion after EVAR.
Methods: Delayed conversion was defined as open repair occurring
30 days after EVAR. Clinical data and medical records for patients in a
prospectively maintained registry were retrospectively analyzed to assess
outcomes among patients requiring delayed conversion.
Results: From 2000 to 2008, 971 patients underwent 1021 EVARs.
Six patients (0.6%) required acute conversion, five at the time of the index
procedure, and are excluded from further analysis. Sixteen patients
(1.6%) required delayed conversion at a median of 26.8 months (range,
2-88 months). Indications for delayed conversion included expanding
aneurysm or endoleak in 8, migration with endoleak in 4, rupture in 2,
and infection in 2. Among conversions performed for endoleak, seven
were relative to a type I endoleak (5 proximal, 2 distal) and one was
relative to a type II leak. Six patients underwent seven secondary proce-
dures before delayed conversion at 5 to 63 weeks later, including iliac
extension in 3, proximal cuff placement in 2, embolization in 1, and graft
relining in 1. Transperitoneal open repair was performed in 15 patients
with bifurcated (n  12), or tube (n  3) grafts. One patient presented
with rupture and died intraoperatively before a new graft was sewn.
Thirteen patients required infrarenal aortic clamping, and three required
suprarenal clamping. Endograft components were retained in three
patients. Postoperative complications requiring operative intervention
included respiratory failure requiring tracheostomy in 4, bleeding requir-
ing exploration in 3, lower extremity ischemia in 1, and wound infection
in 1. Three patients (18.8%) died 30 days.
Conclusions: Delayed conversion in this series was most often
necessary in patients with a proximal type I endoleak, followed by graft
migration. Mortality associated with delayed conversion of EVAR re-
mains higher than reported series of primary open aortic aneurysm repair.
Continued aneurysm surveillance with attention to and treatment of
endoleaks or growing aneurysms may reduce the mortality rate associated
with delayed conversion.
Five-year Experience with Endovascular Aneurysm Repair without
Fenestration for Pararenal Aortic Aneurysms: Clinical Efficacy, Reinter-
vention Rates, and Cost-effectiveness Compared with Open Repair in
High Deliberate-practice Volume Centers
Sherif Sultan, MD, FRCS, EBSQ-VASC, and Niamh Hynes, MBBCh
MMSc (Endovasc) MD, Western Vascular Institute, Galway, Ireland
Objective: Although endovascular aneurysm repair (EVAR) affords
more favorable perioperative and long-term survival than open surgical
repair (OSR), approximately 50% of abdominal aortic aneurysms (AAAs)
are anatomically unsuitable for EVAR using commercially available de-
vices. Our goal was to gauge the extended use of devices for pararenal
aneurysm compared with OSR. Primary end points were aneurysm-
related survival, secondary intervention, and cost per quality-adjusted
life-year (QALY).
Methods: From 2002 to 2009, 1769 patients with AAA were seen at
our unit, of which 92 had interventions for pararenal AAAs that were
reported by radiology as unsuitable for EVAR: 54 had OSR, 38 had EVAR.
Unsuitability for EVAR included no normal aortic neck, neck angle 90°,
and neck thrombus 4 mm.
Results: The EVAR group was significantly older (74.5 vs 71.1 years,
P  .034), with a significantly higher mean Society of Vascular Surgery
comorbidity severity scores (P .0001) and Kertai Customized Probability
Indices (P  .05). Most endografts (83%) were 36-mm diameter, and the
mean proximal diameter was 32 mm. All OSRs were done with a diagonally
placed proximal clamp, preserving flow to the highest renal artery. The renal
arteries were reimplanted in four cases and the internal mesenteric artery in
one. The 5-year aneurysm-related survival rates were higher with EVAR
(100%) compared with OSR (94.4%, P  .05), although this did not reach
statistical significance. The 5-year freedom from secondary intervention was
similar between EVAR (94.1%, [95% confidence interval [CI], 80.1%-
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significantly reduced in the EVAR group (50.4%, 95% CI, 34%-66%.) vs
OSR (80.4%, [95% CI, 66.9%-89.5%; P  .0279; h, 0.34 [95% CI, 0.12-
0.94]). However, none of the deaths in the EVAR group were aneurysm-
related. The 30-day morbidity (P  .0001), length of hospital stay (P 
.0001), 5-year quality-adjusted time spent without symptoms of disease and
toxicity of treatment (P  .01), and cost per QALY (P  .01) were all
significantly reduced with EVAR compared with OSR.
Conclusions: Endografts can be effectively used to treat difficult
pararenal AAAs, with enhanced long-term aneurysm-related survival,
cost-effectiveness, and quality of life, and with significantly reduced
perioperative morbidity, mortality, and waiting time from diagnosis to
treatment.
DuplexUltrasound Factors Predicting Persistent Type II Endoleak and
Increases in Abdominal Aortic Aneurysm Sac Diameter After Endovas-
cular Aneurysm Repair
Brian R. Beeman, MD, Kathy Murtha, RVT, Kevin Doerr, RVT, Sandy
McAfee-Bennett, RVT, Matthew J. Dougherty, MD, and Keith D. Calligaro,
MD, Pennsylvania Hospital, Philadelphia, Pa, USA
Objective: Although the significance of type II endoleaks (T2ELs) on
the long-term outcome of endovascular repair (EVAR) of abdominal aortic
aneurysms (AAAs) is debatable, duplex ultrasound (DUS) parameters have
been suggested to be predictive of their closure or persistence. The purpose
of this study was to determine which, if any, of these variables was associated
with persistent T2ELs or increased AAA sac diameter.
Methods: Between 1998 and 2009, 278 patients underwent EVAR
and postoperative DUS surveillance during long-term follow-up (range,
1-11 years) in our accredited noninvasive vascular laboratory by one of three
experienced technologists. DUS was used to measure intrasac flow velocity
(IFV), spectral Doppler waveform (SDW) patterns, post-EVAR sac diame-
ter, and number of T2ELs per patient.
Results: T2ELs developed in 38 patients (14%) after EVAR: 14 had
T2ELs that resolved and sac diameter decreased or remained the same
(average IFV, 42 cm/s). SDW patterns were monophasic in 5, biphasic in 7,
and bidirectional in 2. Multiple T2ELs were not present (0%) in any patient.
Twelve patients had T2ELs that persisted but sac diameter decreased or
remained the same (average IFV, 47 cm/s). SDW patterns were
monophasic in 1, biphasic in 5, bidirectional in 5, and undetermined in 1.
Multiple T2ELs were found in two patients (17%). T2ELs persisted in 12
patients and were associated with increased sac diameter (average IFV, 43
cm/s). SDW patterns were monophasic in 1, biphasic in 2, and bidirec-
tional in 9. Multiple T2Els were identified in nine patients (75%). None
of the 38 patients with T2ELs treated with selective surgical or endovas-
cular intervention for enlarging sac diameters (9 of 12) experienced a
ruptured aneurysm.
Conclusions: Contrary to previous reports, parameters such as
intrasac flow velocity and spectral Doppler waveform patterns of T2ELs
did not correlate with increased post-EVAR sac diameter. The presence
of multiple T2ELs may be the strongest factor predictive of increased sac
diameter.
Table. Patency data for percutaneous transluminal angiop
Variable 6 mon 12 mon
Primary patency
Female 75.5  3.3 66.9  3
Male 60.5  3.2 48.1  3
P .001 .0001
Primary-assisted patency
Female 80.0  3.0 75.2  3
Male 66.7  3.1 57.5  3
P .003 .0001
Secondary patency
Female 81.8  2.9 79.1  3
Male 69.2  3.0 62.6  3
P .004 .001
Limb salvage
Female 89.7  2.4 88.2  2
Male 80.7  2.6 74.0  3
P .005 .001DuplexUltrasoundGraft LimbVelocity Asymmetry Predicts Endoleak
After Endovascular Aneurysm Repair
Shardul B. Nagre, MBBS, Marc A. Passman, MD, Bart R. Combs, MD,
Bruce G. Lowman, MD, and William D. Jordan Jr, MD, University of
Alabama at Birmingham, Birmingham, Ala, USA
Objective: Ultrasound (US) surveillance after endovascular aneurysm
repair (EVAR) may be suboptimal compared with computed tomography
(CT) imaging due to its limited ability to assess the complete stent graft and
aneurysm sac. We evaluated our US surveillance program to identify surro-
gate markers independent of CT that may predict endoleak after EVAR.
Methods: Patient records were reviewed for all EVAR procedures
performed between October 1999 and June 2009 from our prospectively
maintained database. Postoperative surveillance protocol involved CT and
US imaging 30 days and at 6- and 12-month intervals. US imaging
parameters included maximum aneurysm diameter, presence of endoleak,
and graft limb flow velocities that were considered asymmetric if they
differed by 5 cm/s.
Results: During this 10-year period, 927 patients underwent 1062
EVAR procedures and 3120 postoperative imaging encounters, of which
1589 (50.9%) had US imaging. US identified an endoleak in 186
encounters (11.7%): 17 type I, 166 type II, and 3 type III. Asymmetric
graft limb velocity (AGLV) was identified in 494 US encounters (30.9%),
of which 150 US images (9.4%) had endoleak, and 36 endoleaks (2.3%)
were identified in those encounters with symmetric velocities. Logistic
regression showed a significant association between AGLV and any type
of endoleak (odds ratio [OR], 12.9; 95% confidence interval [CI],
8.8-18.9; P  .0001). Further analysis showed a significant association
between AGLV and type I (OR, 7.4; 95% CI, 2.6-21.3; P  .0002) and
type II endoleaks (OR, 13.5; 95% CI, 9.0-20.3; P  .0001). CT
comparison of 561 encounters from the same cohort identified a signif-
icant association between AGLV and any type of endoleak identified on
CT (OR, 1.5; 95% CI, 1.05-2.3; P .026), or CT type II endoleak (OR,
1.6; 95% CI, 1.1-2.4; P  .022).
Conclusions: Asymmetric graft limb velocities during US surveillance
may act as a surrogate marker to predict endoleaks that are not directly
visualized by US. Using graft limb velocities may simplify the surveillance
protocol after EVAR and may reduce the need for repeated CT imaging.
Gender Differences in the Outcome of Endovascular Interventions for
Peripheral Arterial Disease: Is There a Difference Between Men and
Women Treated with Angioplasty or Angioplasty and Stenting?
Katherinen A. Gallagher, MD, Ashley R. Graham, BS, Gautam Shrikhande,
MD, Combiz Rezayat, MD, Peter Connelly, MD, Hafiz Hussain, MD, Harry
L. Bush, MD, John K. Karwowski, MD, and James F. McKinsey, MD, Weill
Cornell Medical Center/Columbia University Hospital, New York, NY, USA
Objective: The expression and presentation of peripheral arterial dis-
ease (PAD) differs between men and women; however, the outcomes based
on endovascular technique and gender are unknown. This study assessed the
outcomes of women compared with men treated with lower extremity
percutaneous transluminal angioplasty (PTA) alone or PTA and stenting
(PTAStent) to determine the optimal therapy.
Methods: We performed a prospective study evaluating the outcomes
of PTA and PTAStent for PAD. Indications for intervention included
alone in men vs women
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